The random walk hypothesis is an important area of research in finance and many tools have been proposed to investigate the behaviour of the fluctuations in stock prices. However, a detail study on emerging Asian stock markets which employ the various unit root tests has not been done. In this paper, we employ six different unit root tests such as the
Introduction
The random walk hypothesis has been an important area of research in the academic literature and is well known that stock prices move uncertainly in an efficient market. The origins of efficient market can be traced back to the pioneering work of Bachelier (1900) and the empirical research work of Cowles (1933) . In an efficient market, the prices will completely reflect all the available information. Fama (1970) classified the markets into three categories namely weak form, semi-strong form and strong form of market efficiency. In weak form market efficiency, the information set consists of only the history of past prices. In semi-strong form, the information set consists of all publicly available data whereas in strong form market efficiency, the information set incorporates all private data i.e. it includes all information known to any market participant.
The tests on market efficiency have important implications on trading strategies and in the development phase of the market. Hence it is very much essential for the investors and the policy makers to understand the efficiency of the stock markets. In a weak form efficient market, stock prices do follow random walks due to which it becomes impossible to predict the future stock prices based on the past stock price information set due to which no individual can outperform the market.
First, we contribute to the existing literature on detecting the presence of random walks in the movement of stock prices in the most important emerging Asian stock markets. Most of the studies have dealt on few Asian markets but in this paper we do an extensive empirical analysis by undertaking 10 emerging Asian stock markets namely {India, China, Hong Kong, Taiwan, Malaysia, Thailand, Pakistan, Srilanka, Indonesia & Philippines}. Second, we employ six different unit root tests such as the Augmented Dickey-Fuller test (1979) , Phillips-Perron test (1988) , Kwiatkowski-Phillips-Schmidt-Shin (1992) test, Dickey-Fuller GLS (ERS) test, Elliot-Rothenberg-Stock Point-Optimal test (1996) and Ng and Perron (2001) unit root tests to detect for the presence of a random walk in stock prices. We conducted the tests by considering the intercept and also by including trend & intercept in the test equation for 10 emerging Asian stock markets. Third, in order to check for robustness, we have also implemented the unit root tests for the emerging Asian stock markets during different sub-sample time periods.
We have performed the analysis during pre-crisis period (2001-2007), crisis & post-crisis period (2008-2015) and overall sample period (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) . The period of study is most relevant to understand the impact of Asian stock markets with regards to the global financial crisis 2008.
The remainder of the paper is discussed as follows. Section 2 contains the literature review on the efficiency of the major Asian stock markets. Section 3 provides a description of the data and Section 4 discusses the methodology used in our paper. The results are dealt with in Section 5. The paper ends with some concluding remarks in Section 6.
Literature Review
We find an extensive literature on the study of random walk hypothesis or tests for weak form efficiency in the major developed markets. However, the available literature on the movement of random walk in the emerging Asian stock markets is scarce. Most of the studies have concentrated on a single Asian market than performing tests on the overall emerging markets as a whole. Chaudhuri (1991) finds Indian market does not seem to be efficient even in its weak form by undertaking serial correlation, Runs test for the period 1988 -1990 . Poshakwale (1996 studies Indian market from the period 1987-1994 by performing serial correlation, Runs test, KS test and found evidence of weak form efficiency. Laurence et al. (1997) studied China Market for the period 1993-1996 and found evidence of weak form efficiency by conducting the unit root tests. Balkiz (2003) investigates Kuala Lumpur stock market weak-form efficient and finds that the market is not efficient in a weak form. Ashutosh (2005) 
Data Description
The study is conducted empirically by using the daily data of stock market prices of major Asian stock indexes namely India, China, Hongkong, Malaysia, Taiwan, Thailand, Pakistan, Srilanka, Indonesia and Philippines. The closing prices of the daily stock market index data is collected from the source Bloomberg for three different sample period's i.e. the overall period (Jan2001-Mar2015), the pre-crisis period (Jan2001-Dec2007) and the crisis & post-crisis period (Jan2008-Mar2015). The continuously compounded annual rate of return is measured using, = ln( −1 ⁄ ) where the return, ln is is the natural log, is the current price and −1 is the previous price. 
Methodology
In a stationary time series, the mean and auto-covariance are independent of time. However, for a non-stationary time series, the variance increases over time. Random walk is the common example of a non-stationary time series where,
where 'ε' is a stationary random error term. The random walk is a difference stationary series since the first difference of is stationary:
A difference stationary series is a random walk and is said to be integrated and is represented as I( d) where d is the order of integration or the number of unit roots present to make the series stationary. For example, I (0) represent a stationary series with no unit root. I (1) represent stationary series with 1 unit root. Hence unit root is used as a standard method to check the stationary of a time series. Now let us look at a simple Auto Regressive AR (1) process mentioned as below,
Where ρ and δ are parameters to be estimated, is random disturbance term and is the independent term which can have a constant, a trend or both constant and a trend. A series z is said to be non-stationary if the absolute value of the estimated parameter is greater than or equal to 1. The variance of the non-stationary time series increases with time and nears infinity. Whereas, a series is said to be (trend) stationary, if the absolute value of the estimated parameter is strictly less than 1.
The Augmented Dickey-Fuller (ADF) Test
In this test, the AR(1) process mentioned in equation (3) is estimated by removing −1 from both sides of the equation as below.
where = − 1. We define the null and alternative hypotheses as,
and t-ratio for is measured as:
Where ̂ is the estimated parameter of , and (̂) is the coefficient standard error.
Suppose, if the time series y follows an AR (p) process then we test the below regression:
Dickey-Fuller Test with GLS Detrending (DFGLS)
The quasi-difference of conditional on the value of 'a' is defined as:
The OLS regression of the quasi-differenced data ( | ) on the quasi-differenced ( | ) is defined as below:
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Elliot, Rothenberg, and Stock (ERS) (1996) recommend the value of a to be equal to ̅ where:
Now the GLS detrended data, can be defined as :
In Dickey Fuller GLS test we substitute the for the original as mentioned in equation (7) to get,
We further consider the t-ratio for ̂ as mentioned in ADF test.
The Phillips-Perron (PP) Test
The Phillips and Perron (1988) method estimates the equation (4) 
where ̂ is the estimate, and the t-ratio of α, (̂) is coefficient standard error, and is the standard error of the test regression. In addition, 0 is a estimate of the error variance and 0 , is a residual estimator. It is important to note that the asymptotic distribution of the Phillips-Perron modified t-ratio is the same as that of the ADF statistic.
The Kwiatkowski, Phillips, Schmidt, and Shin (KPSS) Test
The Kwiatkowski et al. (1992) test assumes the series to be (trend-) stationary under the null. The KPSS statistic is defined based on the regression:
The LM statistic is defined as:
where 0 , is an estimator of the residual spectrum at frequency zero and S(t) is a cumulative residual function:
based on the residuals ̂= − ′̂( 0).
Elliot, Rothenberg, and Stock Point Optimal (ERS) Test
The ERS test is based on the quasi-differencing regression as mentioned in equation (9) in which the residuals are defined as ̂= ( | ) − ( | )′̂( ) , and let ( ) = ∑̂2( ) be the sum-of-squared residuals function. The ERS test statistic of the null that = 1 against the alternative that = ̅, is then defined as:
Where 0 , is an estimator of the residual spectrum at frequency zero.
Ng and Perron (NP) Tests
Ng and Perron (2001) construct four test statistics that depend upon the GLS detrended data. These test statistics are different forms of Phillips and Perron and statistics, the 1 statistic, and the ERS statistic. First, define the term:
The modified statistics may then be written as, 
where:
The NP tests require a specification for and a choice of method for estimating 0 .
Empirical Results
In this section, we discuss the empirical results of the six different unit root tests that were employed in our paper to detect the random walk behaviour of the stock prices in the 10 emerging Asian stock markets under study. We also check the robustness of the unit root results by conducting the empirical tests during different sub sample periods. We perform the empirical analysis during the pre-crisis (2001) (2002) (2003) (2004) (2005) (2006) (2007) , crisis & post crisis (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) and also during the overall sample period (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) . Hence during the overall sample period (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) , we empirically find that the emerging Asian stock market series has unit root in both the intercept only and trend & intercept forms by six different Unit root tests employed in our analysis except for Malaysian market (KPSS Test in Trend & Intercept form) and Taiwan market (Dickey-Fuller GLS (ERS) test, Elliot-Rothenberg-Stock Point-Optimal test and Ng-Perron unit root in trend & Intercept forms) where we find no unit root. Hence except for Malaysia and Taiwan stock markets, we say that logarithm of daily Asian stock market prices follow random walk and hence are weak form efficient.
Overall Sample Period (Jan 2001-Mar 2015)

Pre-Crisis Period (Jan 2001-Dec 2007)
Table 2, Panel B: provides us with the 5 different unit root test results in sections with only Intercept and also with both Trend & Intercept forms during pre-crisis period. First we employ the Augmented Dickey-Fuller (ADF) Unit root test result, we find that the t-test statistic is greater than the critical value at 1% level of significance due to which we fail to the reject the null hypothesis of Unit root when we include only Intercept and both trend & intercept unit root test equation. We observe that the series has unit root and hence logarithm of stock prices ijef.ccsenet.org International Journal of Economics and Finance Vol. 9, No. 1; 2017 follow random walk in all emerging Asian stock market under consideration as per ADF test. Second, we conduct the Phillips & Perron Unit root tests by including only Intercept and also both Trend & Intercept in the test equation. We say that the logarithm of the daily stock prices do follow random walk during sub sample pre-crisis period by employing PP Unit root as we observe the Adjusted t -stat is more than the critical value at 1% level of significance due to which we fail to reject the null hypothesis of Unit root. We also find the p-values to be insignificant for each Asian stock market under consideration. Third, we employ the Kwiatkowski-Phillips-Schmidt-Shin (KPSS) Unit root test by including only Intercept and also both Trend & Intercept in the test equation. In both the cases we observe that the Lagrange Multiplier (LM) test statistic is more than the critical values due to which we reject the null hypothesis of stationary and conclude that these series are unit root non stationary. Fourth, we have conducted Dickey-Fuller GLS (ERS) test and find that t-stat is more than the asymptotic critical values at 1% and hence we fail to reject the null hypothesis of unit root for all the stock markets. Fifth, we have performed Elliot-Rothenberg-Stock Point-Optimal (ERSPO) test and find that the calculated P-stat is more than the critical values at 1% level of significance and hence we fail to reject the null hypothesis of unit root for all the Asian stock markets. Hence during the sub-sample pre-crisis period (2001) (2002) (2003) (2004) (2005) (2006) (2007) , we empirically find that the emerging Asian stock market series has unit root in both the intercept only and trend & intercept forms unanimously by six different Unit root tests employed in our analysis. Our test results show that during pre-crisis period all the Asian stock market prices follow random walk. do not follow random walk as the series has no unit root at 10% level of significance in Intercept form. Also we find that India, Hongkong and Philippines stock market series has no unit root and hence do not follow random walk at 10%, 5% and 5% level of significance respectively in both Trend& Intercept form. Third, we employ the Kwiatkowski-Phillips-Schmidt-Shin (KPSS) Unit root test by including only Intercept and also both Trend & Intercept in the test equation. In both the cases we observe that the Lagrange Multiplier (LM) test statistic is more than the critical values due to which we reject the null hypothesis of stationary and conclude that these series are unit root non stationary and follow random walks except for China market in Intercept form and Hongkong & Taiwan market in trend & intercept forms where we find series to be stationary at 1% level of significance .Fourth, we have conducted Dickey-Fuller GLS (ERS) test and find that t-stat is more than the asymptotic critical values at 1% and hence we fail to reject the null hypothesis of unit root for all the Asian stock markets. Fifth, we have performed Elliot-Rothenberg-Stock Point-Optimal (ERSPO) test and find that the calculated P-stat is more than the critical values at 1% level of significance and hence we fail to reject the null hypothesis of unit root for all the Asian stock markets. 
Crisis & Post-Crisis Period (Jan 2008-Mar 2015)
Conclusion
This paper examines empirically on whether the important emerging Asian stock markets follow random walk or not. A market will be weak form efficient if the stock markets follow random walk. We performed six different unit root tests in intercept as well as trend & intercept forms of unit root equations on 10 emerging Asian stock markets for different time periods to carry out the robustness check in our analysis. The analysis of random walk tests at different time periods before and after the global financial crisis 2008 is particularly relevant to understand how the Asian stock markets movements have been impacted by the crisis.
Our empirical findings show that firstly, during the overall sample period (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) except for Malaysia and Taiwan stock markets, the test results find the evidence of unit root i.e. random walk movement in 8 Asian stock markets. Hence 8 out of 10 Asian stock markets are weak form efficient during the period 2001-2015. Secondly, during the sub-sample pre-crisis period (2001) (2002) (2003) (2004) (2005) (2006) (2007) , our test results show that all the 10 Asian stock markets has unit root in the series. Hence we find all the 10 Asian stock markets are weak form efficient and follow random walk. Thirdly, during the crisis & post-crisis period (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) except for China, Hongkong, India, Philippines and Taiwan, we find the presence of unit root for the rest of the markets. Hence only 5 out of 10 Asian stock markets are weak form efficient and follow random walk. Thus in our analysis we find evidence that global financial crisis does had an impact on the movement of important Asian stock market prices.
